The aim of this study is to exhibit a connection between ridge and revine on Chen submanifolds and the concept of singularities. The necessary and sufficient conditions for Chen surfaces to have ridge and ravine are obtained. According to the type of partial differential equations which characterized the surfaces under consideration at ion, Chen surfaces are classified . Finally, for each type an application is constructed and plotted.
1-Introduction
Recent advances in pattern recognition, computer vision, medical imaging, and free-from shape design inspired a fresh interest in surface features associated with singularities of the intrinsic geometric quantities on the surface. Intrinsic geometry has been proposed and studied for smoothing surfaces or getting a hierarchical description of surfaces. Therefore, in order to describe a shape (think of wrinkles on a face or think of the nose as a feature of facial shape) we use a characterization of a certain types of singularities of a shape [1] . The simplest example of singularities is given by the smoothing of a plane curve by its Nassar H. Abdel-All and Areej A. Al-moneef curvature. The main features of a plane curve are its points of inflections where the curvature is zero and the vertices where the curvature has a local maximum or minimum. For surfaces there are two principal curvatures and the features will be interested depend on the parabolic curves where one of these curvature is zero (the Gaussian curvature vanishes), the ridge or ravine curves where are them have a maximum or minimum on its corresponding line of curvature and umbilici points where they are equal. Parabolic points are associated with inflections on object contours.
Ridge and ravine curves are very important for shape recognition. In particular, the principal curvatures are non differentiable functions at umbilici points, hence umbilics will become singular points depending on the variation of the principal curvatures. At parabolic points the Gaussian curvature of a surface vanishes. They are the boundaries between elliptic and hyperbolic regions. Alternatively, they are the points where the tangent planes have a specially higher order contact with the surface [2] [3] [4] . Also pattern recognition depends on the local investigation of the paths around singular points. Our analysis here differs significantly from that in [5] [6] [7] . The major part of this work is devoted to a study of ridges and ravine on Chen surfaces in 4 R .
The outline of remainder of this paper is as follows. In section 2 geometric preliminaries are presented . In section 3, the local representation of Chen surfaces are obtained. In section 4, we investigate Chen surfaces in 4 R as sub manifolds.
In section 5, ridges and ravines are introduced and . Finally, section 6, contains some application which are given through figures. 
Geometric preliminaries
The Gauss-Weingarten equations on M are given as
where k ij Γ are the christofel symbols, fundamental tensor II on M at the point q and is given through the symmetric matrix.
4684
Nassar H. Abdel-All and Areej A. Al-moneef
or in the partition matrix
The mean curvature vector H on M is defined as 
Chen submanifold
Here we present special types of sub manifolds in
Pseudo-umbilical submanifold of dimension n is defined as a submanifold for which 
Chen surfaces in
Without loos of generality, we take the frame field such that (4.1) is satisfied.
Make an orientation of the tangent vectors .9) where 1 φ and 2 φ are arbitrary functions and 12 a is an arbitrary constant, such that 
Ridges and Ravine on the canonical Chen surfaces
Consider the Chen surface in the canonical form which are given by (4.9),(4.10) and (4.11). As in the previous work [8] [9] [10] [11] For the parametrization (4.5), we get
Taylor formula of the function F around the point p is given as
For the canonical Chen surfaces
Geometrically, the term ) ( are given in (4.9), (4.10) and (4.11) are displayed using the orthogonal projections .
Remark 2
The Chen surfaces are displayed using the orthogonal projections on the coordinate surfaces 0 4 
